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Abstract. Claimed by the Harvard Business Review as one of the main innovations of re-
cent decades in management systems, the Balanced Scorecard (BSC) has been widely stud-
ied and applied in different management contexts. However, despite recent progress and its
undeniable merit, the BSC has its own shortcomings. As reported in the literature, it seems
generally agreed that the way compensations between criteria within a BSC framework are
calculated remains an open issue. Thus, one of the contributions of this study is to augment
the theoretical discussion on the potentialities of the multiple criteria decision analysis
(MCDA) approach to bring simplicity and transparency to the calculation of compensations
(i.e. trade-offs) among evaluation criteria within a BSC framework. It seems important to
underline that this paper builds on previous work and is not empirical research. However,
it aims to extend the discussion to other (new) measurement contexts. We believe that the
development and promotion of the integrated use of MCDA tools in BSC applications to
measure trade-offs among evaluation criteria in the BSC framework can be a key factor in
ensuring more successful implementations and uses of the BSC within firms.
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1. Introduction

Present-day economic thinking assumes that performance evaluation is a key element
for the promotion of improvement initiatives (Urbonavicius, Ivanauskas 2005; Strand-
skov 2006; Zinkevicitite 2007; Santos ef al. 2008; Acar, Zehir 2010; Curado, Manica
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2010). As stated by Santos et al. (2008), “formal or informal performance measurement
is common practice in most organizations and it is well established that this plays a crit-
ical role in signalling the level of success in achieving objectives and identifying where
improvement efforts are required”. From this assumption, remarkable progress has oc-
curred in recent years in the development of performance measurement frameworks,
where the Balanced Scorecard (BSC) (Kaplan, Norton 1992) is one of the best known
examples. In fact, as claimed by the Harvard Business Review, the BSC is one of the
major innovations of recent decades in management systems. However, notwithstanding
the progress achieved, the BSC is not without its own shortcomings. As reported in the
literature (e.g. Ittner et al. 1997; Ferreira et al. 2011), it seems generally agreed that the
way compensations between criteria within a BSC framework are calculated remains
an open issue. Following this, and considering the versatility and great potential of the
multiple criteria decision analysis (MCDA) techniques (e.g. MACBETH) in dealing
with trade-offs among evaluation criteria, this paper aims to analyze possible contribu-
tions of the MCDA approach to overcome the measurement shortcomings of the BSC.
It must be highlighted, however, that Zorzi and Ensslin (2006) have already reported
the integrated use of the BSC and MACBETH in the construction of a performance
measurement system in an accounting context. As such, this paper builds on previous
work, but aims to discuss new findings and amplify the interest of the MCDA approach
to other measurement contexts in order to broaden the generalizability of the results.

The paper is organized as follows. Section 2 presents the BSC as a generic method
of performance evaluation, and highlights its major shortcomings. Section 3 presents
concepts related to MCDA, respective background and potential in the cardinal mea-
surement of trade-offs among evaluation criteria. In section 4, a numerical example is
provided. Section 5 discusses the pros and cons associated with the integrated use of
the BSC and MACBETH, and concludes the paper.

2. The Balanced Scorecard

The Balanced Scorecard (BSC), as a generic method for performance evaluation, was
created and developed by Robert Kaplan and David Norton in the early 1990s (Kaplan,
Norton 1992). One of the main reasons for its creation is directly related to the fact that all
the classic financial indicators are insufficient to measure the creation of value by the in-
tangible assets of an organization. However, according to Kaplan and Norton (1996a), “the
scorecard wasn t a replacement for financial measures, it was their complement”. Follow-
ing this, the BSC has been emphasized in several studies as a tool to assess performance,
because it articulates several indicators, while considering the organization’s strategy.

The structure of the model is focused on the initial strategic options defined by the
organization. From this point of view, the evaluation is done according to a complex
set of causes and effects articulated to define the so-called indicators of occurrence
(with desirable well-defined goals and well-measured end-points). The modeling sys-
tem is then initiated by defining key performance variables in the financial area, such
as: return on invested capital and sales growth. Indexed to these types of indicators,
different trend indicators (i.e. factors that influence the performance of the indicators
of occurrence) are identified and defined, which determine the performance of the cen-
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tral variables, which are, again, consistent with the strategic goals of the organization.
Thus, the BSC emerges from a conceptual basis upon which non-financial aspects can
be “lead indicators of future financial performance” (Kaplan, Norton 2001a). That
is, the process is deployed in sequence for the dimensions of innovation and learning,
internal processes and customers, determining the financial perspective (i.e. innovation
and learning influence internal processes, which influence the customers’ perspective;
finally, the customer’s perspective influences the financial perspective).

Despite the fact that the BSC has been criticized on the grounds of being too linear in
the analysis of the causal relationships among evaluation criteria, the model has consid-
erable merit, depending on its contribution to the systematization of the dynamic action
of organizations. As a result, one may catalog the BSC as a tool for strategic manage-
ment integration (Kaplan, Norton 1996a, 1996b).

2.1. Explanation and scope of the method

As previously stated, the BSC is a tool that provides a dynamic view of the organization,
targeting the financial, customer, internal processes, and learning and growth perspec-
tives, all aligned with the organization’s strategy, which must be clearly known and
correct. Figure I presents the conceptual scheme of the BSC.

Financial Perspective
To achieve our goals, how should we appear

to our shareholders?
Strategic goals
<
Actions Measures
v i v
Business Process Perspective Customer Perspective
To satisfy our customers and stakeholders, To achieve our vision, how should we appear
at what business processes must we excel? to our customers?
Vision
Strategic goals Strategic goals
Actions Measures Strategy Actions Measures
A 1 A

Learning & Growth Perspective

To achieve our vision, how will we sustain
our ability to change and improve?

Strategic goals

Actions Measures

Fig. 1. Conceptual scheme of the BSC
Source: Adapted from Kaplan and Norton (1996a).
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In practical terms, the model reflects an organization’s vision and strategy, seeking a
balance between the various external indicators (i.e. shareholder-oriented or customer-
oriented) and internal measures of critical business processes (such as innovation, learn-
ing and growth). Consequently, the BSC seeks to obtain information on the segment
in which the organization competes, conquers clients, creates value, etc. That is, the
method aims to offer a future vision and a way to achieve it (Kaplan, Norton 2001b).
Nevertheless, it is noted that the BSC was not designed as a tool of quantification, al-
though it could (or should) be used by executives who need to make decisions regarding
operations, production processes, objectives, products and customers. Thus, the BSC
is based on four perspectives, which when integrated and analyzed together, provide a
balanced view of the current and future positions of business performance, producing
a balance between: (1) short-term objectives and long-term financial and non-financial
indicators; (2) externally oriented assessments (shareholders or customers) and inter-
nally oriented evaluations (internal business processes, innovation and learning); and
(3) evaluations of past efforts and drivers of future performance. Furthermore, as stated
by Kaplan and Norton (1996a), the BSC is also useful for communicating the mission
that exists throughout the organization.

2.1.1. Financial perspective

Fleisher and Mahaffi (1997) argue that “no company survives without ensuring its ongo-
ing financial viability”. Sharing this view, the BSC aims to evaluate the financial results
of a strategy. That is, the method aims to evaluate business growth and development,
as well as the shareholders’ satisfaction. Among the diversified financial indicators that
can be considered, it is typical to include: return on investment, economic added value,
profitability, growth revenues, costs reduction and other financial goals that should be
aligned with the company’s strategy.

2.1.2. Customer perspective

From the customer perspective, the method aims to target market segments and iden-
tify measures of success to evaluate those same segments. In broad terms, customers’
concerns are usually supported on four variables: time, quality, service performance
and cost. In terms of indicators considered essential, one may highlight: market share,
customer’s capability of acquisition, customer retention, profitability and customer’s
level of satisfaction, among others (Kaplan, Norton 1992, 2001a).

2.1.3. Internal process perspective

The internal process perspective is analyzed according to guidelines provided by the
financial and customer perspectives. The internal processes are the various activities
undertaken within the organization, ranging from identification of needs to customers’
satisfaction. This view encompasses the innovation process (creation of products and
services), operations (production and marketing), and after-sales services (customer sup-
port after the sale). The improvement of internal processes is a key indicator of future
financial success. For the indicators, it is typical to consider: number of innovations and
number of operations after the sale.
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2.1.4. Learning and growth perspective

The learning and growth perspective offers the basis for achieving the objectives of the
other three perspectives. To this end, it identifies the infrastructure needed to promote
growth and long-term improvements, which comes from three main sources: people,
systems and organizational procedures. At this stage, it also identifies the capabilities
that a company should have in terms of internal processes to be able to create value for
customers and shareholders. As indicators, it is typical to consider: the level of employee
satisfaction, employee turnover, profitability per employee and employee engagement
with suggestions that facilitate improvements.

2.2. General and specific limitations of the BSC applications

Following the earlier discussion, it seems clear that the BSC is a robust method that
adds value to organizations by providing relevant information, creating environmental
conditions conducive to individual and collective (through learning and participation)
improvement, and eliminating the need to apply a specific control system for each situ-
ation. In fact, as stated by Kaplan and Norton (1992), “the scorecard puts strategy and
vision, not control, at the center”. In this sense, the adoption of an evaluation system
based on the BSC requires a clear definition of the strategy, as well as a team willing
to invest effort in an initiative that is often difficult to quantify. Moreover, accord-
ing to Ottoboni et al. (2002), this method still lacks understanding and simplification
to be properly applied to many potential scenarios. Consequently, some authors (e.g.
Fleisher, Mahaffi 1997; Ottoboni et al. 2002; Curado, Manica 2010) have been pointing
out several limitations to the BSC, such as: (1) it preserves the emphasis on financial
results by submitting all measures to financial objectives; (2) its practical implementa-
tion “fakes a conmsiderable amount of time (up to 30 months) to design and implement
as a strategic management system” (Fleisher, Mahaffi 1997); (3) its formulation may
depend on the relative negotiation power of different groups; (4) other stakeholders, not
previously considered in the four perspectives, may arise; (5) it does not explore the
interrelationships between partial indicators and the organization’s overall performance,
such that it is possible to observe, simultaneously, a set of values presenting satisfac-
tion and other set of values presenting dissatisfaction; (6) the analysis may be limited
by “interpretation effects”; and (7) raises doubts on the way that relative weights are
chosen to balance the evaluation criteria (for a categorized list of BSC limitations, see
Curado, Manica 2010).

Despite the relative specificity of these limitations, it seems clear that from their com-
bination two main lines of criticism directed toward the BSC emerge. On the one hand,
and according to Fleisher and Mahaffi (1997), “the biggest problem practitioners will
face in adopting a balanced scorecard approach [...] will be in developing measures
and installing the information systems needed to capture the data underlying the meas-
ures”. However, Kaplan and Norton (2000) propose the use of strategic maps to over-
come this particular limitation. On the other hand, and despite recent progress, it seems
generally agreed that the way compensations between criteria within a BSC framework
are calculated “remains an open issue” (Ittner et al. 1997; Ferreira et al. 2011). Follow-
ing this, one of the contributions of this study is, precisely, to propose the use of mul-
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tiple criteria decision analysis (MCDA) methods to bring simplicity and transparency
to the calculation of compensations (i.e. trade-offs) among evaluation criteria within a
BSC framework. In the next section, the MCDA background is briefly presented.

3. Brief presentation of the MCDA background

As far as the treatment of complex problems is concerned, MCDA can be seen as a
new Operational Research (OR) branch. As defended by Bana e Costa et al. (1997) “in
contrast to the more classical OR approaches, the multicriteria decision aid framework
facilitates learning about the problem and the alternative courses of action, by enabling
people to think about their values and preferences from several points of view”. Thus,
by recognizing the limits of the objective approaches and by considering that decision
makers should shape and/or transform their own preferences based on their own judg-
ments of value, multicriteria methods aim to construct something that does not pre-exist.
Keeney (1992) strengthens this line of thinking, affirming that “values are subjective,
but they undeniably are part of decision situations. Not modeling them does not make
them go away”. As depicted in Figure 2, in dealing with complex problems, the need
to consider subjective aspects becomes evident.

As can be seen through the conceptual

Objective === | Subjective scheme presented in Figure 2, MCDA high-
pects — aspects

lights the existing inseparability between the

objective aspects and the subjective aspects

< Decision process > of a decision-making process. Moreover,

through an interactive and constructive sup-

porting decision process, MCDA provides

Optimization MCDA Q“’;‘('J‘;"l“s“"e decision makers with arguments that enable

them to reflect, to readjust and/or to validate

Fig. 2. MCDA conceptual approach their own convictions and judgments of val-

ue. Quoting Bana e Costa et al. (1997), “the
theory of MCDA is thus an open theoretical field and not a closed mathematical theory
solving a specific class of problems”. Roy and Vanderpooten (1997) discuss some of
the features that characterize the MCDA approach (7able 1).

Table 1. Main features of the MCDA approach

* Depending on the variables defined, the boundary between what is feasible and what is not
feasible is vague and frequently changes.

* In many real-life problems, the decision maker is either difficult to identify or simply does
not exist. Rather, s/he is the person (or group of people) on behalf of whom the support
should be provided.

* Information is often vague, ill-determined or uncertain.

« The study itself serves to resolve conflicts and/or contradictions among the actors involved
in the decision-making process.

* Usually, it seems unreasonable to say if a decision is good or bad by purely referring to a
mathematical model. Often the issues that matter involve dimensions of different nature,
which also contribute to the quality/success of the final decision.

Source: Adapted from Roy and Vanderpooten (1997).
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The features included in 7able I show that objective factors and alternatives’ character-
istics interact with factors of a subjective nature. Therefore, to omit the importance of
subjective factors or simply putting them aside in the decision-making process seems to
be a negligent thing to do. As it is widely discussed in the MCDA literature, the main
gap of any single criterion approach is related to the non-recognition that objectivity
has limits. In fact, the search for optimization is emphasized even when the existence of
multiple objectives is considered. In line with Belton and Stewart (2002), “the concept
of an optimum does not exist in a multicriteria framework and thus multicriteria analy-
sis cannot be justified within the optimisation paradigm frequently adopted in tradi-
tional OR [...]. MCDA is an aid to decision-making, a process which seeks to: integrate
objective measurement with value judgments; make explicit and manage subjectivity”.

As can be observed, this criticism to the single criterion methodologies seems to be
supported on the basis that subjectivity is inherent in all decision-making processes
and, therefore, one of the major aims of the MCDA approach is to make individuals’
preferences explicit, while ensuring transparency in the decision-making process. As
defended by Belton and Stewart (2002) “/...] every decision [...] requires the balanc-
ing of multiple factors [ ...] sometimes explicitly, sometimes without conscious thought”.
In this regard, from a constructivist perspective, the MCDA approach recognizes the
limits of the mathematical optimum, and defends a guiding principle that, without pre-
conditions, models are supported on the observation of working hypotheses and/or on
a set of key elements.

3.1. Measuring trade-offs among criteria

As has been discussed herein, the way compensations between criteria within a BSC
framework are calculated “remains an open issue” (Ittner et al. 1997; Ferreira et al.
2011). Nonetheless, due to their remarkable heuristic elasticity that provides decision
makers with a bigger capacity to support decisions and to adapt strategies to a perma-
nent changing environment, MCDA methodologies seem to be suitable to overcome
this shortcoming of the BSC. In fact, the assessment of weights to evaluation criteria
has been discussed in the MCDA literature for a long time (Goodwin, Wright 1991;
Junior 2008). In the next subsection, one of the most well-known MCDA techniques
is presented, in order to exemplify the way trade-offs among criteria can be obtained.

3.2. The MACBETH technique

MACBETH stands for Measuring Attractiveness by a Categorical Based Evaluation
Technique. It was created during the 1990s by Carlos Bana e Costa and Jean Claude
Vansnick (Bana e Costa, Vansnick 1994, 1997, 1999) and, in broad terms, is an interac-
tive technical procedure designed for supporting the construction of numerical scales of
intervals, which aim to quantify the difference of attractiveness between elements of a
certain set, throughout a learning process and supported by visual interactive software
(i.e. M-MACBETH).

The technique uses a simple question-answer procedure, which consists of asking deci-
sion makers to pairwise compare options by giving a qualitative judgment of the differ-
ence in attractiveness between them. Following a constructivist approach, the procedure
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also tests the consistency of the answers, offers suggestions to bypass inconsistent situ-
ations and provides the analysis for aiding the decision maker to enter the domain of
cardinal measurement (for a general overview and some practical applications, see Bana
e Costa, Vansnick 1994, 1997, 1999; Bana e Costa et al. 2005). Thus, it seems to be
an extremely useful technique not only in the construction of cardinal value functions,
but also in supporting the definition of trade-offs among evaluation criteria (Figure 3).

Unlike the technical procedure used in the direct rating and bisection, in which decision
maker/s is/are subject to a cognitive effort that involves more than two actions (e.g. is
the difference of attractiveness between a and b greater, smaller or equal to the differ-
ence of attractiveness between ¢ and d?), in the MACBETH methodology, the process
involves only two actions at a time. Therefore, Bana e Costa and Vasnick (1994) em-
phasize that, as in the Analytic Hierarchy Process (AHP) of Saaty (1980), the process
should be simple and natural, involving only the drafting of judgments between each
pair of actions. The novelty lies, however, in the introduction of a semantic scale formed
by categories of difference of attractiveness.

In practice, as is acknowledged by the authors, this type of approach had been previ-
ously advanced by Freeling and Belton (Bana e Costa, Vasnick 1994) in the context
of criticisms made to the AHP (Boucher, MacStravic 1991; Weber 1993; Davies 1994;
Bana e Costa et al. 1997; Belton, Stewart 2002; Dubois 2003; Bana e¢ Costa, Vansnick

7 Macheth for MCDA - C:\Programas\M-MACBE THAE xample.mcb - [Criteria] N IR
e e fcions Wieghing Wadows. Oprs_tioh _lsixl
B BT L 100% x| I bold
Hoveral | Indert: [0
——{[Biack printing quality | |Sonm 2l
ey - - I12 ";
——Hl[Color printing quality | Black piinting quality =l ™ Black printing S [=] 7|
—IAccessones and sul‘lware| Curent | Macbeth Illndldh g_ﬂ ﬂ
scale |tansformed|  basic e
—IBIack printing speed | PH | 120.00 220.00 13.00 (1] 12000
good | 100.00 100,00 11.50
Conan| ©3.33 83.33  10.25 —1 good |100.00
Espon 66.67 66.67 5.00 '_E an

Sister 26.67 | 26.67 €.00

neutral 0.00 0.00 4.00 —{Espon | BEET

Nomak| -53.33 -53.33 0.00

" Black printing quaity x
: Lalal ] e
scale |
1z0.00
1o00.00 ._E 0.00
83.33
66.67
26.67
0.00
-53.32 ——{Homak] 5333
Eg i uj ﬂ HI

Fig. 3. The MACBETH approach (Matrix of judgments, weights and cardinal value scale)
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2008). However, the authors argue that the MACBETH approach addresses the issue
of cardinal value scales in a more innovative way because, unlike the AHP, which uses
scales of ratio of priority or importance (for AHP applications see e.g. Korsakiené¢ 2004;
Podvezko 2009), the MACBETH methodology makes use of scales of differences of
attractiveness, which are nothing more than interval scales (Bana e Costa, Vansnick
1994, 2008). As such, it seems clear that the concept of attractiveness takes a different
meaning from the concepts of priority or importance, since it allows negative values
representing repulsive feelings, while the latter two (importance and priority) do not
fall below the zero level. Following this, we can assume that the main disadvantage
of working with mono-polar concepts occurs precisely because zero does not translate
to a neutral level, but at a clearly negative level. In addition, there might be barriers
related to lack of substantive significance, particularly if the answers to the questions
are interpreted in terms of intensity of preference.

In line with Bana e Costa and Vansnick (1994), the initial framework of the MACBETH
methodology is anchored to the problem of numerical representation of semi-orders for
multiple thresholds, resolved by Doignon. According to the authors, in a problem where
there is a structure of m binary relations [P(l), v, PO P(’”)], where P® stands for
a preference that is stronger the greater the &, based on a certain point of view PV, the
conversion of these relationships of preference in numbers becomes possible. In fact,
the numerical codification procedure proposed by the MACBETH methodology consists
in associating to each action of X (with X ={a, b, ... , n} being a finite set of n actions),
a value x (resulting from v(.): X— R) such that differences as v(a) — v(b) (with a more
attractive than b (i.e. a P b)), are as compatible as possible with the value judgments
made by the decision maker/s. In other words, for all pairs (a, b) assigned to a certain
category of difference of attractiveness C, the differences v(a) — v(b) will belong to the
same interval (without overlaps) (Bana e Costa, Vansnick 1994)). Whereas two con-
tiguous ranges correspond to two consecutive categories, the technical procedure is to
associate asymmetric partitions of the ray of positive reals to partition classes of ordered
pairs (a, b) (with a P b) (Figure 4).

Following this, and in order to define the intervals, we just need to set the limits, which
can be understood as transition thresholds between categories of consecutive differ-
ences of attractiveness. In this sequence, semi-multiple orders are naturally introduced
as long as we wish to represent preferences through a value function v and thresholds
of functions s, such as:

aP® b: s, <v(a)—v(b) < siy. 6]

It is worth recalling that the thresholds s, are posi-

tive real constants, which permit definition of the < V() - vib) .
intervals corresponding to the semantic differences | |

of attractiveness. Accordingly, a range of differences

of attractiveness has to be limited on its left by “its” | G |
zero, but are not limited on its right. As stated by Sk Sirt
Bana e Costa and Vansnick (1994), being a P™ b, Fig. 4. Allocation of (@) — v(b)
it is always theoretically possible to find a level of to a category C;
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impact by setting an actual or fictitious action ¢, such that ¢ is more attractive than b,
more than @ is more attractive than b. Following this logic, the final semantic category
C,, cannot be limited on the right and, between the origin s; = 0 and s,,, an infinite
number of categories and thresholds can be defined. Figure 5 illustrates an example of
a range of categories of difference of attractiveness.

I T I T OO I

§=0 S, S, S, S S5

Fig. 5. Scale of categories of difference of attractiveness

As defended by Bana e Costa et al. (2005), “the basic idea underlying the initial devel-
opment of MACBETH was that limits of these intervals should not be arbitrarily fixed
a priori, but determined simultaneously with numerical value scores for the elements
of X”. Therefore, and from a practical point of view, the methodology starts by asking
the decision-maker/s to allocate the difference of attractiveness between each pair of
actions (a, b) € X to one of the following semantic categories: C;; = Null (or indiffer-
ence (i.e. al b)), C| = Very weak; C, = Weak; C; = Moderate; C, = Strong; C5 = Very
strong; and C = Extreme (Bana e Costa et al. 2005). For example, if the decision maker
considers a more attractive than b and the difference between both actions is strong, then
(a, b) € C4. Based on the value judgments of the decision-maker/s, the methodology will
propose, if possible, an initial scale that satisfies formulations (2) and (3) (Junior 2008).

Ya,be X :v(a)>v(b)< aPb, 2)
Vk,k* e{l,2,3,4,5,6},Va, b, ¢, d e X with(a,b)eC;
and (¢, d)eCyx k= k" +1= v(a) —v(b) = v(c) - v(d). 3)

Linear programming is then applied as follows (Junior 2008):
Min v(n)
ST..Na,be X :aPb= v(a)>v(b)+1
Ya,be X :alb = v(a)=v(b)
Y(a, b), (c, d) € P, if the difference of attractiveness between
a and b isbigger than between cand d, then:
v(a)—v(b) 2 v(c)—v(d)+1+d(a, b, c,d)
va")=0
where:
nisanelementof X sothatVa, b, ¢,...e X :n(PUl)a,b,c,...
a” isanelementof X sothatVa, b, ¢,...€e X :a, b, c,....PUI)a”
d(a, b, ¢, d) is the minimal number of categories of difference of attractiveness
between the difference of attractiveness between a and b and the
difference of attractiveness between cand d. 4
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Among other developments, recent progress on the MACBETH framework has allowed
for implementation of an automatic procedure for detecting inconsistencies, even in con-
texts of incomplete arrays of value judgments. From a practical standpoint, substantial
improvements in the development of this approach were also achieved by increasing
the capabilities of this innovative methodology for decision support. It is important
to note, however, that the MACBETH approach is not without its own limitations. In
fact, the technique requires an enormous willingness on the part of decision makers,
and a high dedication on the part of the facilitator. On the other hand, depending on
the number of levels of impact defined for each descriptor, completing the matrices can
become a demanding task for the actors involved in the process and, as such, difficulties
in gathering data may arise (for further details, see Ferreira et al. 2011). Nonetheless,
following Bana e Costa et al. (2003), “its essential characteristics, however, have never
changed; in fact MACBETH has always remained consistent with the ideas that led to
its creation as an humanistic, interactive and constructive approach to the problem of
how to build a quantitative model of values based on qualitative (verbal) difference
Jjudgements, that facilitates the path from ordinal to cardinal preference modelling”. 1t
is precisely by bringing together the humanistic, interactive and constructivist strands
that the MACBETH approach is characterized as a multiple criteria decision analysis
technique with great potential in the context of measurement.

4. A numerical example

In order to provide a numerical example of the potential of MCDA in the context of
cardinal measurement of trade-offs, let us consider two hypothetical criteria CRT, and
CRT,, which could be two of the variables included (or to be included) in one of the
four scorecards (i.e. perspectives) presented in Figure 1. From a simplistic and merely
exemplificative point of view, the process may start by asking the decision maker (or
group of decision makers within a negotiation process) to rank criteria according to their
degree of attractiveness (i.e. if the decision maker considers CRT, more attractive than
CRT,, then CRT; should be ranked in first place). The next step consists in eliciting
from the decision maker qualitative judgments regarding the difference of attractiveness
between the criteria. This is made based on the semantic categories of value judgments
presented in subsection 3.2. As each judgment is given, the M-MACBETH software
automatically verifies the matrix’s consistency and suggests modifications in case of any
detected inconsistency. Figure 6 depicts

an example of a consistent matrix, where

CRT, and CRT, are evaluated based on the g, weighting (Overai) ==

difference of attractiveness between them. (cR12] | [liower] || Curert

scee |
very weak v stiong 54.55

R vsiong || as.as
[T ]

0.00

As can be observed in Figure 6, a numeri-
cal scale is calculated from the complete e o e
and consistent matrix of judgments. In this
merely exemplificative case, 54.55% and

: ) 2 O 2lals) 21 By iE- 8 Xl 7 W
45.45% are, respectively, the weights of

CRT, and CRT, (Figure 7). Fig. 6. Matrix of qualitative judgments
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Elg, Weighting (Cverall) B g, Weighting (Overall) x|
Current | MACBETH | MACBETH 5455 4545
scale anchored basic
[CRT1] 54.55 54.55 §.00
[CRT2] 45.45 45.45 5.00 CRT2
[ all lower | 0.00 0.00 0.00 CATY
B 1o i ¥

Fig. 7. Scale and weights

The scale should always be discussed to ensure that it adequately represents the mag-
nitude of the decision maker’s judgments. In case of disagreement, the weights should
be adjusted, respecting the limits proposed, to maintain the consistency of the previ-
ously given answers. Obviously, sensitivity, robustness and dominance analyses should
be carried out in order to allow the decision maker to see how a change in any of the
weights would affect the overall results. Following this, one may state that MACBETH
offers a very good mathematical basis, and its friendliness in obtaining trade-offs among
evaluation criteria should be highlighted.

5. Conclusions and future research

As previously stated, the current economic thinking assumes that performance evalua-
tion is a crucial element for the promotion of improvement initiatives. From this per-
spective, remarkable progress has occurred over the past two decades in the develop-
ment of performance measurement frameworks. Among the most well known examples
of those frameworks, the BSC should be highlighted. However, despite the progress
achieved by the BSC, the framework is not without its own limitations.

Different types of criticism have been directed toward the BSC, but it should be un-
derlined that there appears to be little concern about the use of structured approaches
to guide managers in explicitly dealing with trade-offs, helping them to prioritize per-
formance objectives. As such, possible contributions from the MCDA research field
have been discussed in this paper, namely the use of the MACBETH technique in the
calculation of compensations among evaluation criteria. As clearly indicated, this paper
is not empirical research and builds on previous work. Nonetheless, this study aimed
to amplify the discussion and interest of the MCDA approach to other measurement
frameworks in order to increase the generalizability of the results achieved by Zorzi
and Ensslin (2006) in an accounting context. By underlining the good mathematical
basis and user friendliness of the MACBETH approach, we believe that the develop-
ment and promotion of the integrated use of MCDA tools in BSC applications to mea-
sure trade-offs among evaluation criteria in the BSC framework can be a key factor in
ensuring more successful implementations and uses of the BSC within firms. As such,
further research is strongly encouraged and, among other things, it seems relevant to:
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(1) determine the robustness of our approach by conducting different case studies in
the same industry; (2) increase the framework’s generalizability by conducting different
case studies within different industries and/or different countries; and (3) increase the
reliability of the results creating surveys based on the different case studies’ outcomes.
Eventual improvements resulting from different case studies in different contexts will
contribute to strengthen the robustness, generalizability, reliability and potential of the
approach discussed in this paper.
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